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Abstract of JP2003143643 

PROBLEM TO BE SOLVED: To reconfigure 
paging areas in a telecommunication system 
according to changes in moving traffic of moving 
hosts. SOLUTION: In the telecommunication 
system, the paging areas may be automatically 
reconfigured as required. The paging areas can 
be adaptively reconfigured in accordance with 
changes in the movement traffic of the mobile 
hosts. The system and method work under a 
constraint that only a limited number of area IDs 
are permitted for each paging unit area. Also, the 
system and method work over heterogeneous 
access networks. Thus, according to the 
presently disclosed embodiments, the paging 
areas reconfigure themselves according to the 
changes in the movement traffic of the mobile 
hosts. 
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■r5o PCA9 2 0li. ffeO-<->?:^>/M«B^i3i— 

-r^o "^tStt-^^yr/Stf^M (PUP) 1 ooeti. pjfg 

^^iy:fl 0 0 2Sr«6J*i-5fcJ?>Jcf^i!|-r5o ^^t^M 

1 0 0 8f^. v^>^i^^^iS?^^:3i — h 9 2 0<D 

^^bmm%:mn^^. ^-i^:y^m^fim (pfp) li. 20 

[0 0 5 7] mi IRXfl 2{t. ia9tc:^-r-<— v?^'^ 

b 9 2 Oc^Rligtt-^-jyT'l 0 0 2 

1 0 0 2 tt. m(om^(D^m h 7 e <ojKtnafi^Sr-g' 

tfo Wl^tt-^ 5^ 1 0 0 2^c^3V^T. 

-ot^sppm^ (x,Y) i^x^xmm^n^o 

X= {f 1. 5 2.... 6j} . 30 
Y= {17 1. J)2... £k} 

«SiJ^ (NAI) Sr^-To NAIJilPT Kw;^T-<tV\ 

[00 5 81 012 fw— -WSr^-f-o ig^C>^ y h !7 — iJ^ 
^C)il]f^^^:^oV^T. 77 1) i)^^ (fS. j? 5) 

#S<?^^Pfl«Je:MH b ^ ;6S^a b:^ RTIBttSr 4 0 % 

ti-^e MHh^fc^'^dS ({2. 7j2) j&^b ({5. V 
5) --.l^lV^^prt6^4Sr3 0%i:-rSo MBb^t 
({2. 776) (55. 17 5) --I^^V^;fep^|g^4^2 40 

0%t't^o mh^Miy^t^ (5 8. T7 7) t^^ (f 
5, 775) -^IiIV^fcp^ig^±S^l 0%i:-r^o 't(Of^M. 

RriH4^^>'::^i 0 0 2it. 0l2^c*5v^T r-jfeTc-^^. 

:/j t^^i^htitc'r—zf/ui 2 0 2^^-:>o -tDZHJc 

1 2 0 4-^i:^^$*V^o ^W^:^\f^Xs m—CO^^-i^ 

>^mmT^ (e) ti^h^^'^m^f>^. mx.hti^o 

MHb^t ty^dSffiiS (52) S#<^<;5ffi«t;i* 

TV^^C^:^^feffi«ID (€ 5) Ita^ID (f 2) -^t^ so 
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rT'l 0 0 2Jl<!:*<D^-v^>'2/ffi«:d5JK'a^"r'^#;&^ X 
-To 

[0059] @13li. laiO <D-<— 

— v?3i:x h 9 2 0O^^;^^-^y>^ (CMAP) 1 004O 

«J5g;?r^1-o ^y:^^'^iyy'i 0 0 4\t. ifcD^—i^^ 

5^^cD^f^^^3#bTv^5o mi 3\^^'rt^^^ 

;^^-^5':7'l 0 0 4«:3SSC>ffi«S:«#. -T^tCfc-ibT^ 
:7;*-/wb1f^i 3 0 2. ^^^^-^It^i 3 0 4XU^/v— 
hmmi 3 0 6Sr^%*UTV^-5o Sif?(OS?0<?5SPgl-*5 

[0 0 6 0] |g 1 4 1^. "r-^^t/l- h^n 1 3 0 2 <om^ 

(o—^xomMMm^^-ro y'':^^/^hmmii 3 0 2{t. 

140 2Sr-&£Po '7^:7;i-/^Htai 3 0 2liMlC. 
v^^/i/?^^3i— v^ai^^ h (PCA) M7 — i5^T Kl^ 

;^I85S'J^ (NAI) 1 4 0 4S:-&l>o MIfiPCAi;i t oTH 

10 0 6 11 015 liP"^ >'^ita 1 3 0 4 (?5«^<D— 

^(Drnmrnm^^jk-To :::(omMmm\^:t$\^^x. ^^^^^ 

m^^htD/V-— h^— v^^'i/SljgU^ (PID) 1 5 0 2. ^ 
;^mSU-^ 1 5 0 4. Xt5m&fDPCAS:;K:?:U 5 

5 0 6(D]) :^ h^^Uo 

[00 6 21 la 1 6 Ji. /I— hit® 1 3 0 6 0«J^c^— 

^(ommmmir^^o — hnmi 3 o eji. 

d^S* Uvvv— :^:xi!^S!fcSrj^ 1 6 0 2 i:^Uo 

— hitai 3 0 6 ^-i^>^:/ffi«?^J5£^-V^:ii 

^±1):^ H 6 0 4 Sr-^tfo y M 6 0 4 ICioV^T. 
■=e*x-e*v<^— »5^v^i^* L 5 SPCAIt. ia»(DPCA;!i iy h 

u;rc3&soT. ai 6ic*3Jt5y m 6 o 4->^cdsio<^ 

1 6 0 6 II. U 5 2>PCA NAI<0 y >^ M 6 0 8 

-efc^o y:^ M 60 4-^(;D-«g(?DS»i 6 

1 0 fl. p 5PCA m\(0 y hi 6 1 2 Sr'&tfo 

y -«5g^c*3v^T. y ;^ m e o 8 iije 

HabfcNAI 1 6 1 4/j:if<?5y — :7PCA NAlSr-g- 

[0 0 6 3] ^^l^^^mil 3 0 4 ir/W— hlfSl 3 0 

6 ft. @8^r)^?^€^fflV^TIftWT'#^o -^-i^V-i/^WE 



19 



(11) 



2003-143643 

20 



? I ^ «S V > V ^ 5 ^ T o ^ — >^ H *S ^ ^ ^ >- ^ « 

[00641 12171^. 1^1 OKt^n^J&^^Ml 0 0 
8<DW}f^:fu-/^mX-h^o ^^i^M (CP) 1008 
mm^-'^mti (CSF) 1 7 0 2. 

(CMF) 1 7 0 6. ^-i^^^'gmmm (PMF) 1 
7 0 8 Xt^StrWffi^tE ( P E F ) 1 7 1 0 ^-^tfo 

m^'^y':^! 0 0 2d^fefoif«ics-5#. ^m-^-^m 

mi 7 0 4fi. ^otta^Fixf:i-<-'^>'^^«<^^«^^ 

i5^7>^^-v5.>^l 0 0 44rJE!&r'r5o ^fifel^S^^lfe 
1 7 0 6}!*:^. -<-i^>^>J^|I«dS|«tt^XU^/Xti^ 
-a^ L <D^«6 CO 7 ;^ ^ 5^ Sr 3Eff -r 5 e 

[0 0 6 5] ^ttjc^b. -<-v?>^:/Wa«lie 1708 

i!)^^(0^^t. ^?yx.r^v^<o^oMH^s— o<^:)®iged>ibt> 

Igtt-^ 5^ :7^mfr«LS 1 0 0 6^^fe<^«a*«3g-rSc * 
fi^Wffi«lt6l 7 1 Oti. ai6E(^-<-i^:/i5^®«<^:^t^ 

iX, v^>'i;^;f-:y h^ — :^ h -7 t 5^ :^ O^ff CO b 

gfJJ^ (7? ic^— :^ ^®«<^:fc # # "C 

[0066] lillSJ^. mi 0 ^^—^l^ 

^mi 0 1 0 6oii)f^:/ci^y^s-cfc5o t^^'^isai 

^'7:^i^^^^y:f^M.mm (CMDF) 180 

2. -^-i^Vr/tei^aitg (PFF) lB0 4RXf-<-i^ 
^i^m^mm (PNF) 1 8 0 6S:-&t^o i^^:^^'^^y 

:f^^mmi s 0 2\ts i^^^^'^y^-'^^^^y^ (dm 

A) iijf^l 8 0 8^^f>^— y h^^ft 

^^;^^-^!x:/i 0 0 4 leiifcoti^tdx^-i^^jy NJiia 

r•V^5o -<-i^>^i/Saimtei 8 0 4(^. 

>^^^ffi|tgl 8 0 2iCX^X»:'&^fl'ft^m\Z^—i^>' 



0 6 m^iUM 1 0 0 8--. DM Affilf^ 1 8 0 8 

0 1 9 Jiia 1 0 tc*5Jt 5 Rl^ett-^ ^/::^Htfftl!S l 0 
0 0 6 ft. prm'^ty::^Jt6i^atlB (pmmf) 1 9 0 

2. ^^Sftatg (PAF) 1 9 0 4 Xt/^i&ii^«tlg 

(mnf) 1 4 0 6 sr-^tfo a^smaiig l 9 O 4 J^M 

H 9 0 2(^5J^:^ hV-sK— ^— j:— b (HRA) 9 
0 8 (09) *-ibOS®fg-g-SrS(t"t-€>o «*SfS«tB 

10 1 9 0 4lcJ:^>ii*DlcioT. pflgtt-^ ^> :/*tJ^«lig 1 

9 0 2^*^f#3RUTV^-5MH<0»tf^•S:t^»L. -sitgtt"^ 

5^:/ 1 0 0 2 Sr5E^i-^o ^»}aifti«lg i 9 0 6 fi. ^T 

#5fcUTV^SMH<OjaSSrSt5eU. ^^^A&Sl 0 0 8-- 

1 0 0 6 7 1 @ 2 0 MH 9 0 2 ^^(O:^::^ h U^—^ 
— 31— v^az^^h (HRA) 9 0 8 (El 9) <Dilj<^:/P 5^ 
^la-Cfc^o HRA{i. iO;3S (REPF) 2 

0 0 2. tfrffig-x— (plt) 20 04i:m^E{tg 

y'—Zf/U (CLT) 2 0 0 6 Sr-g-tfo MHd5^»-rS 

20 U^eK— «i;S2 0 0 2fiBlHfi:ex— ://l^2 0 0 4 

imffitSe-T^— :?'/^2 0 0 6<Dn5:&'Sr3E3BfU. MHSrff 

LV>-gi«6lC^g^i-5o l^^K— j$^-*Qi3g2 0 0 2ti. 

iJ^S^K^aSr^^-r^o 12 2 0^c^$^^Tv^;5ii«9. ml 
ffiBx— :^/^2 0 0 4 ft. i^V'^ffigfJ-^ (P I D) 

T^-fe:^mS'J^ (NAD Srl5lti-5o ^^Effi 
fix— 2 0 0 6 It. v^^'i/^SiJ^^ (P I D) t 

30 T^-fe>^SaSU^ (NAI) Srf£lt-r5o MH;65ffeo-i— 
i^>^^mz1»W}'r^t. W2K-;?-«k3S2 0 0 2ftm 

>^/v2 0 0 emn^Wi^Wiy'—zf/i-2 0 0 4 

^tS^i-o 122 1ft. ^tte>(7^-<— v^i^t/^«^fig3i— 
v^nii^h (PCA) fCctoT^^iX^--^^— v^>^i/®^<D 

?g^S:^i-t«^"t?fc5o 2 1 0 2ft. ^=7:^^ 

210 2 p^(Dfib.(O^T<^)P C Ad5®i-^35>8liSi-5 — ^ 

<?5PCASri^Oo w(OJ: 5^j^PCAlt/w— h PCA2 1 
0 4^i¥l^n^o 2 1 0 2ft^yh. 

;65j^T-r-5PCA*i$Oo r*vfciteJLT. >^pcA 

40 2 1 0 8 ^ n\tf\^^. y -«atP*9(?5/^— h P C A 2 1 
0 4 i: y — :7PCA2 1 0 8 F^(Oflfe<7?P C Aft^ffe^ p C 

A2 1 0 6 t^¥fti^5o 

100681 022-26 ft?g^S)f^S::^-ro 12 2 2 ft 

m^mV^^TT^'to m^W}mzi6\^x^ ^^^(O^'y:^^ 

fCt®**V^PCAft{&0:^7;^^36^gE#^<^PCA^7 

y^^cD—mzm-k-lr^o (2 2 1 PC 

A2ft^^;^^ 220 2Sr^J5£-t"^< PCAl 

5e 4^^> PCA3ftPCAl i PCA2(0^^^^ 2 

2 0 2 t»c-&t*^o 

50 1006911223 ft r^Kj t Pf ffixS^ 2 (Om^tb 
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CAI;iPCAi:^y;^i$'S:{Stt^o S2 3^w:feV^T. PC 
ASfiPCAl tPCA2i:m&\^X\f^^^9:^3f 2 3 
0 2;5>e>e#S:«3»r-r^o ^CO^:^, ^5^ 2 3 0 2 

fiPCAl i:PCA2CD;9^*-g-tfo 

10 0 7 01 1^2 4fi. ^^9:^^^^} tmiti^m 

Sc^ibf^^^-To ^?^^:^^SD'^{C^oV^T. /V— hPCA 
P C AXIi|E^<?^ P C A 7 :^ 1? <D— «p i: SE^-r 

Ig2 4^Ci3V^T. PCAl, PCA2S.U^PCA3^^ 
fi£UTV^Si^^;^i$' 2 4 0 2ft. PCA4i5:U^PCA5 

^«^UTV^5^5^^;^^ 2 4 0 4 irSE-g^i-^o J^-^-Uyh 
^7:^^ 2 4 0 6fiPCA 1, PCA2, PCA3, P 
CA4XIfPCA5(O^TSr^tPo PCAIW:^^;^^^ 
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JOIN REQfFRl 
JOIN R£Q£«& 

^ ^^^^J'^J'^cOfwi?)^!!^! BRANCH. LEAF ROOT 



2 4 0 2(?D/^— h:J^^;^^-X?feofc36S, dcOSg^SE-^b 
2 4 0 6©/W— b^^;:^^ir*5o 

[0 0 7 ij 1^2 5fi. r^jr J ti^iiih^m 
4 <^it)f^Sr^i-o r<^16f^ir*5V^T. /^~hPCA*fc 

^(??PCAf;i. ■^:i^•ei^<?5^5^7;^^<^:)/^-- bPCAi:7i 

$0 0 2 5tr:^i-i:*5i:>. ft^!J<D:^^;^i^ 2 5 0 2f±. 
r.O(OSiJ><r(?5:J'7;^^ 2 5 0 4 ^ 2 5 0 6lC;iSo PC 

JOIN REQ 
ALLOW JOIN 
DENY JOIN 
LEAVE REQ 
LEAVE ACK 
PRUNE REQ 
PRUNE ACK 
PMAP REPORT 

[0 0 741 MLm<n>Winx\t. (b s r) 

^5/:7'SPe<^*S*t^^^:i3V^T. Main 0 :/nv^— v?^Sr 

*tT-r5o Main0:rniv^-v?^(?5— ^JE?^^^£JLTl-^ 
■To :/n ^^^<D^tTtil*3V^T. BSRJtI10<75:5^7-:^ 

^^ttTtAV\ ^^^^(O ^ ^ ^ ROOT BSRIt 

— o<?5;2^-Cfc^o — o<?2>BSR^7;^^Src&«i)§§P5>fiR00 

T BSR<?^;^tr$>5o ROOT BSRJ&^iiai-f-^ i: . ROOTi: b 

T<0«atg;dSf|tjh S^/ROOTi:?ie^;fcV^K?)^^?D^^^>RO 

OTT /I- =^ y X i3 V ^ T ^ ^ ?i ^ o 
[0 0 7 51 Main{)>^n V— v^^fi, BSR^D 4*111 tCiS C 

T. rT'n V— "^-^^^i^j^e t UBSRdSROOTT'fcttli. R 

oot Main()S:**!>^o ^? fc^i tttuliOther MainQ^^^^^ 



50 



A4 ^:PCA5Sr«fi^UTV^§^5^^>^l5' 2 5 0 4JtPC 
Al, PCA2. &U^PCA3S^«^bTV^^>^^;^;5' 
2 5 0 6d^e>i#S:'g3»f-^5o 
(00721 1326 It r:^7;^^5)^fllj 

7;^^--ar^-ro 02 6J2:*5VNT. PCAlJtiJ^^^^ 
2 6 0 2<?5/W— hPCA-efc^o PCAlfi. fficOPC 
A^SbOO, ^^^"7^^$^ 2 6 0 2§rg|Jx5o PCA2 
10 It, at) tO^^;^^ 2 6 0 2(^/W~ h PCAi:;J^5o 

( 0 0 7 3 1 «T<?:>7^— ://wt. mcsj.^^nfcv';^ 

Sr^-rt><^"t?fcSc {JOIN REQ. ALLOW JOIN. DENY JOI 
N} ItSc-a^Kf^t^p^ i^-efe5e {LEAVE REQ. LEAV 

E ACK} It^HSijf^cOpi ^'■fe— i^-efc^o {PRUNE REQ. 
PRUNE ACK} lti5^7;^^;ClJ9af^cr)pt — >?-Cfc5e 
5>SIS:t;^^^:^i$':<i|!9lSf^(clt ALLOWS ItDENY;^ y"^-- 
i^lt>S^V\ ^'ir— i^lt b^e 

t><DT?fc5o rtte>cO;»t ^y-fe— >?lt. ^---J^y^^'y:^ 



ROOT 
ROOT 
ROOT 



ROOT 
ROOT 
ROOT 



LEAVE REQ<^Ack 

PRUNE REQ<DAck 
PMAP^^ 



ROOT BRANCH. LEAF 

ROOT BRANCH. LEAF 

BRANCH. LEAF ROOT 
BRANCH. LEAF ROOT 
Main Q [//Main for all 

1 prepare a mutex Lock; 

2 variable v is this BSR: 

3 while true [ 



40 



4 
5 
6 
7 
8 
9 



if (v = ROOT) 

Root Main (v) ; 
else 

Other Main (v) ; 



] 



] 



[0 0 7 61 Root#Main():7'o->— s;^«^|t. T^»ilC*5V^ 

Wa i t#For# I npu t () n v^— ^ t'^^m ^ 5 o Wa i t#For 
SInputOlT'nv— ^yfe— v^S: 
^mrt 5 Root#Msg#Recv () :/ n ix— ^ ^ ^^T-r 5 o ^ 
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[0 0 7 7] TmM(D^^ Root#Main()7'D>'— v?-t»lRo 

ROOT BSRd5jK-&;e>^;tU!9ffii9 3&^<^i6i^SrtT5 wfcSr 
^J»f-r5o Root#TriggerO:7^'='>^— £kT\:^Um 

Root#Main(v) [// Main for ROOT 

1 var#BSR u: 

2 tO = current#timeO : 

3 while(current#tiiDe() - tO T period) [ 

4 Wait#For#Input(&Root#Msg#Recv{) .timeout) ; 

5 ] 

6 switch (Root^fTrigeer(v,PMAP.&u)) [ 

7 case JOIN : 

8 Join(u,v) : break; 

9 case PRUNE : 

10 Prune 0 I break ; 

11 case default : 

1 2 break ; 

13 ] 

14 return 

15 ] 

[0 0 7 8] Root#Msg#RecvO:7'n V— i^^irfi. Root#Ma 

inO::7^t3'>^i;?^tcj:oT*4e)fctt5o ^(ommit. 

5^ir— t;^iSrgm-r5o PMAP REPORT J7« ^'•fe—v^fi^ l^-- 

APlf^l;iROOT BSR^i:«^$ix^«^itixtf?ib^.^v\ ^ 

tSrB*i-«»JOIM REQp« ^'-fe-i^ 
f&<?:>ROOT BSR;6^e)3fe5o JOIN REQp< ^y-fe— i^fi, 

V^5RO0T BSR<D^^Ec?5PA-IDS:-g-^^jttttl.J^?'c^ b?iV\ L 
EAVE REQp« i^fi. :^^:^^d^t<?55>f8IS:S*i-S 
;^ >^B S R:6^6>5fe^o Root#Msg#Recv() 

So 

Root#Msg#Recv(v) [// Message handler for Root 



1 Msg = receive 0 

2 if (acquire (Lock) = true) [ 

3 sw i tch (msg . type) [ 

4 case PMAP#REPORT: 

5 PMAP msg, body; break; 

6 case JOIN REQ: 

7 Jo i n#hdr (msg . v) ; break ; 

8 case LEAVE#REQ: 

9 Leave#hdr(msg,v) ; break; 

10 ] 

11 re 1 ease (Lock) ; 
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12 ] else [ 

1 3 send (msg . sender , ERROR) ; 

14 ] 

15 ] 

[0 0 7 91 Join#hdrO:^nix— ^^It, flfet^ROOT BS 

10 1*«SrSit)tctT<o -^rUT. ROOTIi. KiLTX-l^^iciaK 
Sri'SrT'Diy— t?^r. CostChange()SrttSi-So t» 
CostChangeO i^—^J^(D^^iy^lE^-r^ibi^\.\i. Join 

#hdr():/ni^— ^'7:^^(OMcK^^ >^Y.^m^ 
5o ^ ^ <0^^ :^fi^Y^M<om^\t.^ ROOT BSRIiSE 

a-rsia»1t^S:milrb;i*tttt^Jife/.cv\ RO 
OT BSRrmLOW JOIN;?? ^;/-fe-v^S:5&fi#l-iS&fti-5o 
$t>Jitti^«. DENY JOINtcj:oTiS^i-So r/ni/'- 

20 nti^'.efeJiv^ 

Join#hdr(msg.v) [// Join request handler 

1 fetch current PMAP into from slaves; 

2 if (Cost Change (v) = positive) [ 

3 if (total size of the cluster K) [ 

4 msg. sender added to the cluster ; 

5 Update topology information; 

6 Update neighbor information; 

7 send (msg. sender, ALLOW# JOIN) ; return; 

8 ]else 

30 9 send (msg . sender . DENY#JOIN) ; return; 

10 else 

11 send (msg. sender. DENY JOIN) ; return; 

12 ] 

10 0 8 0] Leave():7'Pi>^— v^-m^i-fSy 
KM-t^o ROOT . BSRflBRANCHXt/LEAF BSRlCtt^fJ-fK 

i-^w^^PF-^-rSo Leave():/Pv^--:^'YJi. ^ =^ 

^(O^^. ROOT BSRtt#^JS?^S:2lft-r5 
Leave -hdr (msg, v) [//Leave request handler 
40 1 msg. sender removed from the cluster; 

2 send (msg . sender . LEAVE#ACK) ; 

3 ] 

10 0 8 1] Join():^cii^":^^d5. ROOT BSRdSf&c^ 

e?/<^V\ ffeOROOT BSRt^iROOT BSRc^)^^Sr^ie>/c^ 
y >7cii>^^l:iALL0W_J0INp< ^'■fe— v^SrSfi-r^o 
UT. ^=^:^^ c?5R00T BSRIiROOT-CJi^^t < ?i . B 
RANCH * f iLEAF i: 5 o 
so Join(u,v) [//Join request sender 



(14) 



#M 2003-1436 



25 



26 



1 if (acquire (Lock) = true) [ 

2 send(u.JOIN#REQ); 

3 msg = receive 0 : 

4 if (msg. type ALLOW#JOIN) [ 

5 V retired from root; 

6 release (Lock) ; 

7 return 

8 ] else if (msg. type ^ DENY#JOIN) [ 

9 release (Lock) ; 

10 return; io 

11 ] 

12 ] else 

1 3 return ; 

14 ] 

10 0 8 2] ROOT BSRdS i;^:;^^ P^<?:>^0;^^0 BRANCH 
:y Xl^y-:7SrXiJ»?Sl'5r t^»:;£Lfc«. Pnm 
e():/nv--v?^d5|i*^ix5o r t) St !:) ^^Ji. 

&LTt;iIB«i--5i:*5t)lCRoot Trigger 0 J- 

Prune (v) [// Prune request sender 20 

1 if (acquire (Lock) = true) [ 

2 for each remaining w 2 v's slaves; 

3 send(w,PRUNE#REQ) ; 

4 msg = receive (w) ; 

5 if (msg. type = PRUNE* ACK) 

6 Separate w; 

7 else 

8 return; 

9 ] 

10 ] 30 

10 0 8 3] 0ther#Main0:7"r3->— BRANCH irLE 
AF BSR<?:>fciC)Ot<?2>-CfcSo T^»9(^m. §#OR00T 
BSR--Prm4'^!y>^f5&:6SSI«$n5o BRANCH t Leaf B 

0thers#Trigger0:?'i3ex— v?^^:. fii^TicE^oa 

;^-rSc BSRdSgltt5»;£Sri-Si:. ROOT BSRJC^ULE 
AVE_REQ;^ ^'•fe— v^SriUm-r^o ROOT BSRJ:t). ^) ^ 
h«rUfcBSR;6SfFpISrS:fS"r^t. hsjfoi^— irS 
^ffi^;6SjEigf§tL5o #«-r-<#fi. BSR^^ROOTS^fiitc 40 

Other Main(v)[// BRANCH and LEAFs Main 

1 tO = current timeQ: 

2 whi le (current timeO tO T period) [ 

3 Wait For Input (feOther Msg Recv, timeout) ; 

4 ] 

5 send (master, PMAP#info) ; 

6 if (Leave#Trigger(PMAP.v) = negative) [ 

7 acqu ire (Lock) ; 

8 send (ROOT. LEAVE*REQ) so 



9 msg ~ receive (ROOT) ; 

10 if (msg. type = ALLOW#LEAVE) [ 

11 Update topology information; 

12 Update neighbor information; 

13 re lease (Lock) ; 

1 4 return ; 

15 ]; 

16 re lease (Lock) ; 

17 return; 

18 ] 

19 ] 

I 0 0 8 4 1 BRANCHXUmF BSRW:> T^^iODTOiC 4 o 
^/-fe— i^SrSfti-^r ^lC;i^oTV^5o BRANCH^:/h 
JiLEAVE BSR;6SjoiN#REQ&m^VE#REQ^ ly^—i^i:^ 

m-t^t, m^mms^^t m^^ti^o BSR^^spETCHtRE 

Srj^fli-^o BSRd^pRUNE REQ^Sff-T^^. T'S^CD:^ 

I — zfBSRt thll^^^(0^^::^^i)>hmi^l^^<. Pm 

ne()lbf^sr^^T"r5o #^t--<#i:i. ^M<D^m\^m\^ 

^^^(Dm't. BSRft>^l— >^BSR^ tl-Kn5o 
Other#Msg#Recv(v) [ // Message handler for Others 

1 msg = receiveO; 

2 if (acqu ire (Lock) = true) [ 

3 sw i tch (msg . type) [ 

4 case JOIN#R£Q 

5 send (master , msg) ; break ; 

6 case L£AV£#REQ 

7 send (master , msg) ; break ; 

8 case PRUNE#R£Q 

9 Prune (v) ; break 

10 case FETCH#REQ 

1 1 send (msg . sender . PMAP) ; break ; 

12 ] 

13 else 

14 send (msg. sender. ERROR) ; 

15 ] 

16 re lease (Lock) ; 

17 ] 

[0 0 8 5] h y ;if«|gii. -bf^cD t: 

:^:/^c±oTf^J«*^^ys^JKt^7^-://^Sr«ffi-^5o ROOT 
BSRIi. i&<Di^^'7:^^\cm'^'t^:^K :yy — Sr;(Ut?m 

Root#Trigger(v.PMAP,*u) [ 

1 var int max.min.tmp; 

2 var BS w; 

3 neighbor#list f ind#Paneighbors(PMAP) ; 

4 if (Cost(v) > PruneThreshold) [ 

5 return prune; 

6 ] 
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for each remaining wGneighbor#l ist [ 
trap « CostChange (W) ; 
if (rain > trap) [ 
min = tmp; 



u 



w; 



] 



if (min<JoinThreshold) [ 

u removed from neighbor list; 
return join; 

] 



] 



12 
13 
14 

15 

16 1 10 
17 
18 ] 

I 0 0 8 6] *-f. Root*Triggerli*ie)t>ny^c"SItgtt-^ 

CostO(?5)S:^dSPruneThreshouldOfitJ: fc:^#V>ar-& 

10 0 8 7 1 Root^TriggerliSc-a^ h V iff^W^ir 

5o ROOT BSR\^:^U--yt)^ib^<0/>'-h^tn^^tt 

tO^^Sldlib. £JLTC0fa3*<?5ii!?Cost#Change 0 11^ 
dSffffSttSc Root#TriggerOfi. -J^M»E'^'-^<75ft{6; = 
h«rgg|g-rSo tb. -Kffld^ JoinThreshold^^* 30 

iS8(OfiSTS>ixtf. R00TS*6^«:JR^Sr*^-rSc 
I 0 0 8 8 1 t> b> JoinThreshold^l&^Oiffd^^gS;^^ 

v^»-g^^i. ROOT BSj(itm\cx9^<m^ir^^mi:WL 

So 

[0 0 8 9] Leave#Trigger():7'ni^-i;?^|;i, #ROOT 
^t6tt-7:y>^«:*ti$b. bX t bBSR^^^mffi*^^ 7 

Leave#Tr i gger (PMAP . v) [ 40 

1 refresh PMAP information; 

2 for each remaining wGPMAP[ 

3 if (current cluster is lower than w) 

4 return negative; 

5 ] 

6 return positive; 

7 ] 

[0 0 9 01 ^-fx Leave#TriggerO:/n v^-^lis 
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5^-rSo igbi5^7;^^tci:ir*So 
[0 0 9 1] ^mir^^it. —oco-fe/u-dsi^b--^— v^^' 

oc^-fe/u-oP^ Sr^Tt3febTv^SPB^^ifi[S^ffao^MJ&fSr b 
rixJi. MH3!)S*/c^SPA-IDSrS*tJt«?)S*TSiffi 

K^— K^cA?>>irv^yt^^>•efeSo ^—fh^ 

m9^*i^:itt^^iS\^^y<^—><D=2:;^ < ;^j?S 

rtdSfcSo r*vfeO*1f BSRI^ftScoSrbVN^ 

So 

mi] 

t^pv('+i) = (i-p)v>0 

TpvliaSE<^b^t ^y^W^t'fc!?. p e[0.l]^^■fe/w 
;&s^*i^ff^t^<343ii-S;6^S:*^t- SS^lfex.prtg/<^^ 
Scx&So 

[0 0 9 2] ^ETrfcSo ^—i^ 

:^^®«Sr-fe/^:65jK-g^urcie*. S£#dS?g^S trs 

T/w=ry Xixfi^(?5^#lc^ottS b^t '^iJ^li^^l^ 
i-St(Ot{£;Ei-So Tpv(t+l)dSfcSHm:!9 t^£v^ 

[0 0 9 3] rctciB«$tt^T/V'=^y Xixf:i, 

>i/:3iy TSrJK^/:^«li-S/::26c7). b y 

TfcSo i/^r-^^ ^/^-<-i^:^:/^«S:«lg"rsr.i:<;> 

;iticfcsr 3;^b«|gSrhy:^tbT^ffl"r 
Sr irtig^T-fcSo ±^<DmK>. ±^^cO-<-v^>:^3 

^>i;i^ttsr ^d^X'tSo 

[0 0 9 41 h 

:^^®«rt^c:*5l^T5l^t^?i^S>'<^ h/m^^oxmm 
$nSo v^:x:/3;^ hftstc, ^j^^-^v;^^/!-*??:^ 

^>tts:i t;6Sx*^So -<-i^>i/=:';^ h^il!l^-rs:fe 
ft. JeiLT^^^^•7^-^^s^S^$i^So 
PAi-i#@0^— i^^^^l 
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(PAi) (^SJcoS^fiJ'&p (S*/ 

Ncells(i)-^— i^i^^^^i t^*3tt ^-fe/V^^S (-fe/W) 

Co5/ 



inco mm £^ 



10 
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ttJ-x ro(0-fe/WdS|^C^— v^>':/ffi«^cfc-:)fci:i- 
ifoP A j :6^?>P A i '^<OS^S!l<OSll-8^ (users 

ec) 

pij -3.— if P A i e> P A i --(?:)^li<^)^'?— >"7^ 
— (usersec) 

dBSRi;TAi-BSRi:PAirt(^TAPao. ^Hx.tf^^':/ 

mcx^^i^mm (hops) 

dBSRi;DMAi-B SR a: PA i rt(ODMAra<^«S^tf 

(hops) 

CU— 3^^ 5/ i: <^ffiSMSf = ^ h (bytesuser ^ hop ) 
N(i)-PAi^C3£v^^— v^>':/®«Sr-&f>-fe^:x P A i 



[0 0 9 51 ffifiiiB^^^ b 

3-— if;dSfluOPAj;&^'bMl.VNPA i -^ir^ofc:©^, 



20 



[0 0 9 6] ±(^<^)^— v^>^i/=3;^ b 



[»4l 



[0 0 9 7] hy^i yi^>'<^--> 



[0 0 9 8] mm'r^iio(o^—-:^>^m^ is j 



Cost, = X (a + /?)x A^^^ (0 X 4- X ^Pja H<^bsr,ja, + ^bsr,. 



cost* costi+costj [1^6] 
PA i i: P A j (D^'ft^^m^^f:>'^it^. m C^S8lc43 

ro/o/ = (ie, + ) X (a + >0) X ((AT^ (/) + (J)) x C^. ) 

i:€/^(/>^Ar(y),fc#y^ 



31 
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pi:j=pij+pjii:^S*:). r^^^iro^:o^^^^^— 

,y y^W^(O^X (DVyM-y^^^-^o Costchange:65 

[0 0 9 9] ^(O^^m^ 20 
rtO/^V^J:5. hgiScco±RB^a:;a&-r5 wirdST- 
[0100] 027-35 li^J5£15f^ftl!31lC*3tt Silfi 

[0 1 0 il 1^2 7 (i, ^K^S^Lagiciott^afS^^ 

t;in PCA;6>?>2 7 0 2lf3S^^^^K:^■:7^^TPo V^^^ 

i:>*V\ -^rbXMHfi. n + 1 P C A-^O^lfta^ 2 7 
0 4Xlln+ 1 P C A-^coa^it^^T 5 o 
[0 10 2] 13 2 BRXJ^2 9 fl, ^^O^KlT-feS r«c 
-^^KiJ ^Tr^-rhfDXh^o ia2 8tc^oV>T. PCAl 
ttPCA2 i:«c-&i-'5o PCAlli^-r. PCA2-^0 
f^^(DV 1^=^:^ h 2 8 0 2^mmir^o PCAKDfgt^ 
ib^mi^btltzm-B'. PCA2«PCAHC*fU. PCA 

i(Dm^^s:nHn^f&^2 s 0 4^mm'r^o pca so 



1 tJK-g^Sttfc^. PCA2fi/V— hPCAi:?i^p P 

CA2rt7':7;r/i^h1»« (1214) Mta m 

16)-^t|g«ib. PCAl SrtSSPCA^ bX/i^-h 
«#lc*D;t5fcJ?>lc/w-Hf#Sr5Effi-5o PCAll* 
FCA2 t%mmm:i^J:^o PCAIJ^. PCA2S:g 

[0 10 31 — OiOP C Aib^P C A(D^ "7 KU^l^ 
Tt>d^*t>?tV\ m2 BifZ^-tt^^. PCAld^pc 
A4, PCA3RT/PCA2S^«^UTV^§^7;^^'^C 

SE-g^Uip i: UTV^-5o wCDr^^P^^^lc^DV^XIt. PC 
A4li/V— hPCA. PCA3fi«=ffaPCA-tU-CPC 
A2{i];— :7PCAXfe^>o PCAlfi*i*v PCA2 
\ZMVm^V ^=^7.h2 9 O 2^:^^-^^^ ^^Ts^-^ 
(CMAP) STifeiif*). PCA2l^llfillC/V— hP 
CA-CfcSPCA4-^3K^y h2 90 6 Sre^l-f- 

^^^O-r CStICO P C A 3 il h 2 9 0 4 Srte2|-r 

;5o PCAl^JK-g^dS^ftWitfettSii-g^. PCA4lt 

PCAl t<om^^SinHn^^>^2 9 1 oSriUfii- 

5o roiE«(lPCA3SriiUT2 9 1 2i:UT. -tb 
TPCA2€:iiUT2 9 1 4 t UT P C A 1 -^feizIS 

5o PCA4. PCA3Xt;5PCA2»i. -^rixfec^^yy 
— flfjgrtco P C A 2 \c^m^tiX\^^^^t&FCAt U"C 
PCAl Sr^7:^^'^y:7'lcSnx.5o 

[0 10 4] ^3<D#J(lti r^«#JiSj ^iq^t^tv^o ® 

3 0'-3 2(i5)'St#lllCOfl«JSr^-f-o 12 3 0^;l*5V^T. P 
CA4, PCA3, PCA2a.^/PCAl^l. PCA4 

Sr7W— hPCAi: UT. P C A 1 Sr y — >^ P C Ai: L 

^UTPCA3^t/PCA2^cfrBlPCAi: UTiJ^ 
^:^^Sr^^-r^p PCAin. ^^i:^y:^^7b^^m 

»f u<t 9 ^ UTv^^, PCAid^^coy i^^^;^ h 3 0 0 

2li. »^'HPCA2XI/3S^iiLTPCA4-^iE3ilS^^ 
5o PC A4Jtrtti;ilSCT. iSS^S 0 0 4 ^PDiftK 
SraUTae^[«3;&^e>PCAl--t3lfti-^o PCA 1:65 
:^^x^i?^;5^t>§]f^$*Xfc^. PCA4, PCA3S.I5P 

CA2}^^inh<o^y:^ff'^^y::f<o^97^i^:y V-'t^h 

PCAl Sr«ti-r5o 

[0105] I231li. PCA2dS^7;^^;6^feS#Sr 

^m't^ho—^<D^m^m(omxh^o pcA2iiP 

CA3SralbTy h 3 1 0 2 S: P C A 4 --Slft-r 

5o wixlCi^:CT. PCA4JiPCA3?r3lUTf£:^3 
1 0 4S:PCA2-.iil{i'f -So —:^X. PCA2Jil^D 
yi5^zn;7.h3106SrPCA2 ---JS:^ 3 10 8 Sr5gft-1- 
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ti^t. PCA4 i: 3n^ti^(D^9:^^'^iy'^(D^'9 

/^hif«--i:2^feU PCA3 i:^^i--<< y r^^ai;;?. h 
3 1 1 0^SlfI'1-5o PCA3 ^PCA4^«^-r5i^ 

[ 0 1 0 6] 133 2fi. PCA3;55g#S::5r^;^^;e,;.fe 

^Kim't^m^m(om<Dm^^\^tzh(o-^h^o pca 

3li, PCA4d^6>i05>jK<Dfcfe<^>y h 3 2 0 2 

frillfS-r^o PCA4flPCA3-^j;£:^3 2 0 4 ^i^ft 
i-'So PCA3tt, PCA3^^£:#3 2 0 8 

^5gfii-5PCA2-^. ^Cy b 3 2 0 6$ril|fS 

•rSo PCA3;&5^^^^d^e>-gJ»r$tt5i:. PCA4 

n'f'p^/i^hmm^^^n^w^'t^o ^ux. pca2ji 
pcA4--jK-a^-r-<< y h3 2 i o^mm^^o 

[0 1 0 7 J 123 3li. ^ ^ "7 ^ fst^^mj 

^M4<^>^|illSr^U^ttO"T?*>'5o 0 3 3 Id^i" i: *5 

t). P CAl^^tJ^'7:^^\^. PCA4, PCA3, 
PCA2Sr«J*-r5^^^-X^^:jK'&U■rv^5o PCA4 

ATfe^ P C A 1 ^Difet^P C A^-^Az-ev^T t3i^*^/cC 
V\ PCAlfl. PCA3SriiLTPCA4^y ^3i>^ 
b 3 3 0 4^feil|-rSPCA2--. JK'&<^>/cJt)<^y 

:^ h 3 3 0 2 SrilHSi-^o m^ib^mfj: r> . 
*?J^fiSe>/iV^it^, PCA4fi^P^PCA3S.l52^ffi 
i:-C3 3 0 8dseSI$ttfcPCAl {c:*rUT^S»3 3 0 
e^i^^-t^. m^t^^-J-t^t. PCA4, PCA 3 
Jit/PCA2fi. PCA2--?SJBi-5PCAl Sr-g-tfJK 

^ ;^ ^ JjD ;t 5 < ^ ft c7:> ^ ^ 5^ >^ ^ S 
i-Sp ra^tii, jK^i5^^;^i5'<DPCAt*fc. '^i^e><o 

[0 1 O 8] ^StO^Jdfi r:^^^;^>5r;xy t)Si!9#-JlllJ i: 
f^f^n^o E3 4f:i. PCA3:dS/^^ ^.p CAT-PC A 

2 1 PCA i^^scfFrapcA-efc-Sv wixe)3o(opcA 

2fi, PCA3 J:!9 PCAl i:S#«7:)«)BrSr*Mi-5o 
PCA2ft^fc. PCAl lC'?:<?:>JS*Tt5:^^^>^i^<D 
/V— hPCAir^-SrirSr^M-rSo PCA2fi. PC 
A3--XiJ»:J5t*9c?:>y i?^^;^ b 3 4 0 2 PCAl--y 

i^oL;:^ h3 4 04 aSrSlfft-So t U:XlJ ® 9 rT 
fgX-fenf^. PCA3 i:PCAl}iPCA2-viSi^3 4 
O 6 i: 3 4 0 8Sr2lfii-'5o P C A 1 XTJ^P C A 2 
*aiCPCA3*^e>-gJ»f5?:n.'5o PCA3fl'7^>^;^/VMt 
^--S^ft-r 5o P C A 1 bT/w— h P C A i: * 
t). PCA2riPCAl(D^S^/.t5o PCAlf^i. P 
C A 2 SrfieSi: UT-&AyXV^^/^- H««--i:^ife-r 



[0 10 9] ftmc^^mii r ^ ^ ^tiJ^3Sj 
i^5c ^35Ji, PCA3, PCA2, PCAl&TJ^P 
CA0TS^i-5i5^^^i5'S:^-rt)iDXfc5o rOiJ^^ 
-:^;^"eJi. PCA3d5/>— hPCA-Cfc^o PCA2i: 
PCA3ll^^U•-</H;ljoV^TPCA3CO^g-efc5o P 
CAOfiPCAl d^t>ft#$JxTV^-5o PCA3li;J^v 
;^^i5^d^bg#Sr^»fUT*3t). PCA2-^g#-g3»r<Dy 
^3^>^ h 3 5 0 2SrSim"r-5o y iJ^^i;;^ Mi, ^^"7:^^ 

(oy^)—mr^^7^'tPOKZ<o^'7:^^^v':m(r:>^m. 
10 Sr-^tfo PCA2rt:PCA3-^j£«3 5 0 4S:5gfii- 
5o ^UT. PCAl tig#^i5^^;^^;6>?5-e3»f"r5o 
I^NfJC, PCA2li/P~ hPCAt^iSo tUPCA3 
;&5pcAl ic/w— bPCAir^jrSwir^SrMtp^-g^. PC 
K2(n>^f>^\^POA\^n^)> hSriSHt-rs J: 
5t;::bTt>SLV\ PCA2Ji. /I — bPCAtUTPC 
Ai t PCA0--:^^^;^^«ig3 5 0 e^SrS^a-r-So 

ixlcitU. PCAl i:PCA0J±PCA2^#^^£:^3 

5 0 8 SrSlfi-r^o w;i"ett. *^W(o#s<^^jE?gffi 

112 5 1 uMmm^ y V v—'^(omL^ t^mi&mm<o':f 

1 12 6 1 Mi^ilff^;.^ h!7-i^CD«>5r;t*J£®S|0:/ 
[12 7 1 mmMm''^:^'rM^'idVy^^—i^>'if^i$L<D 
[12 8 1 ^Mmm^y:^'rM.\^^n^^—iP>ifmM<0 
40 [1291 ^W^^:^V:&^J^r,O<D^^^:^-y:f;V-'^f(0i& 
[121 01 S9<0-<-v^^^:/5fg^3i— v^ai:^ h<^iijf^ 
[121 11 I2 9lc:*5tt^^— >^>^i/?g^3i--v?ai:x h 

[121 21 12 9 lC*5{t5-<— h 
[Si 3 1 l2 9<0-<— v?:^^?gj5g;ai— hcD^K® 

7 ^ ^ :7^Sr^'^"o 

50 [0141 01 3cDS©&?):J^7^i5'-^:y>^<D7^:7;^'/V' 
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9 0 4- • • ^ 1 Mi^^^y^/^—^ 

9 0 6 • • ' m2m:m'^iyZf/u-"$^ 

9 0 8 - • • h i??— h 

9 1 0 • • •B3S^Sl3i-v?3.>'h 

9 1 4 • • • mMV 

9 2 0 • • • ^'-i^>^^mi$i^^^-'i^^>h 

9 2 2 • • • i^±Wm=^—i^:^>h 

9 24 * • • u--^/\^^^i^>-^3L^i>aLl^ h 

9 2 6- • • :;^7/^bT:y^^^^^— v^3i> h 

9 2 8 • • ^msm^Wi^-i^^^h 10 
1 0 0 2 - • • '^m&'^iyZf 
1 0 0 4 - • • ^'7:^^'^iyZf 

1 0 0 6 * • • pJIg^-^ 5/ :/MSf fea 

1 0 0 8 - • • m&iihm 

10 10- • • ^--i^i^ym^i^m. 

1 2 0 4 - • • 7^— 

1 3 0 2- • • 7^^:t/l-hmm 

13 0 4- • -y^ >^mn 

1 3 0 6 -/W- Mf^ 

14 0 2 - • • fZ^^/V h^— v^i^^fiiBElD 20 
1 4 04 - • ' ^--V'ly^m^=^^i^=^l^V<D^^y h'P 

1 5 0 2 - • • /W— h-^— i^V-r^^^^ID 
1 5 0 4 - • • 9tn<0-<^x^ly^m^=^'-i^:iL:yY<0:^ 

1 5 06 - • • ^l&l5»2-<-v^>^:^Jl^J5g3i-i^^^^ 
1 6 0 2 - • • /I — Y^—i^l^^m.m'^ 

1 6 0 4 - • • -<-i^>^mW^&=^-'iya^iyVi:m^ 
\^0^\><O(O^iy h9 — ^T\^U:^^m^(D^±D::^ h so 
1606 - • •y;^hl604 ^(Olk^<OSi^ 

1 6 0 8- • -i^^Up^^— 

1610 - • •y;^M604 ^(DIL^ g <D^m 

16 12- • ' m^vo h 

16 14- • • y — :7PCA NAI 

1 7 0 2 • • • M^f— ^«i|g 

1 7 0 4 - • • ?g^*^«tg 

1 7 0 6 • • • 40 

1 7 0 8 - • • ^--"t^^if^Wm^ 

1 7 1 0 • • • 'mrwrnsk^ 

1 8 0 2 • • • ^^"7:^9-^^^^^^^ 

1 8 0 4 - • • ^—^j^-^^uwsm 

1 8 0 6- • • --i— i^V-^iifeiailg 

1 8 0 8 - • • f*ihp« ^ y 31— v?ac > h 

1 9 0 2 • • • PlIgtt-^^jylT^aii^^llg 

1 9 0 4 • • • #^5ft8ltg 

1 9 0 6 • • • ^S&ii^«8l|g 

2 0 0 2 - • • ffl-a 
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2 0 0 4- • • ^^Wr—'ZffV 
2 0 0 6- • - '^^^mrr—'ff^ 

2 10 2* • • {7^:^^ 

2 10 4* • • /V~ h P C A 

2 10 6- • • q^Fa^PCA 

2 10 8- • • y— :7PCA 

2202 - • ' ^"77.^ 

2 3 0 2- • • i^'yy^^ 
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